SI.1. Preparation of HBDPP and BBDPP
Reagents and instrumentation: HBDPP and BrBDPP were prepared according to the literature methods described previously.
1 BBDPP was prepared using a modified version of the method described previously 2 . Unless otherwise stated, all starting materials and reagents were obtained from Sigma Aldrich and used as received. 1 H NMR and 13 C NMR spectra were determined using a JEOL ECS400 400 MHz spectrometer (in CDCl 3 ). Elemental analyses were carried out using the service provided at Jagiellonian University in Krakow, Poland.
FTIR analyses were carried out on the neat samples by attenuated total reflectance using a Perkin Elmer, Spectrum One FTIR Spectrometer, with Universal ATR Sampling Accessory.
Synthesis:
2,5-Dibenzyl-3,6-diphenylpyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione (HBDPP) 1 . 1 
SI.2. Single Crystal Structure Determination of BBDPP
Crystal data for compound BBDPP: The single crystal of BBDPP was obtained by slow evaporation of a CHCl 3 solution. Data were measured by the National Crystallography
Service with a sealed tube Rigaku instrument. 3 Refinement was to convergence against F 2 and used the program SHELXL-97. 4 and BBDPP (bottom) single crystal structures determined with short and long molecular axes in blue and red respectively (molecular structure, top left). The long and short molecular axis perspective views of the crystal extracted π-π overlapped dimers are shown for both structures (left and right columns respectively).
SI.3. Optical and Electrochemical Characterisation
Optical Spectroscopy and Photophysics: HPLC grade dichloromethane was purchased from Fischer-Scientific and used as supplied. Absorption spectra of solutions and thin films were recorded using a Perkin-Elmer Lambda 40 UV/Vis spectrophotometer. Unless otherwise stated, thin film absorption spectra were corrected for scattering. In short, a part of the spectrum was selected where the absorbance was caused only by scatter. A polynomial was then fitted to this part of the spectrum using a least-squares fit to the logarithm of the absorbance. Using the coefficients determined from the fit, the scatter contributions at all other wavelengths were calculated and then subtracted from the measured spectrum to leave the absorbance of the film. Reflectance spectra of solid powders were obtained using a Perkin-Elmer Lambda 9 UV/Vis spectrometer equipped with a Perkin-Elmer integrating sphere attachment and converted to absorption spectra using the Kubelka-Munk function.
Emission spectra were collected in right angle mode for solutions and front face mode for solids and thin films using a Perkin-Elmer LS50b luminescence spectrometer equipped with Hamamatsu R928 photomultiplier tube (185 to 900 nm). Fluorescence emission spectra shown were corrected for the photomultiplier response using the manufacturer correction method. Fluorescence quantum yields in solution were determined from the area of the corrected fluorescence spectra with reference to Rhodamine 6G in ethanol (ϕ F = 0.95 at 490nm excitation wavelength) 5 using the method of Parker and Rees. 6 A correction was applied to take into account the refractive index differences between dichloromethane and ethanol. Rhodamine 6G (99 %) was purchased from Acros Organics and used as supplied without any further purification. Absorption spectra of HBDPP and BBDPP were measured with an optical density of < 0.08 for the highest concentration employed. Samples were degassed prior to any measurement with oxygen-free nitrogen gas (BOC) for 10 min.
Absorption spectra were recorded before and after degassing to account for any possible changes in concentration resulting from evaporation of the solvent. Fluorescence lifetimes of HBDPP and BBDPP were measured in dichloromethane solution using an apparatus based upon a Mai Tai HP laser purchased from Newport Spectra-Physics with a < 100 fs pulse width and a tuning range of 690 -1040 nm. The < 1.2 mm beam from the latter was pulse- Molecular modelling studies were carried out using the indicated density functionals and basis sets, as implemented in Spartan10 software. 
where N A and η denote Avogadro's number and viscosity of the solvent. The radii for HBDPP and BBDPP and the quenchers employed are represented by R DPP and R Q respectively and were obtained from the van der Waals molecular volumes from optimised geometries of these systems employing M06-2X/6-31G(d). In addition, the driving force for electron transfer was estimated by determination of the Gibbs free energy, ΔG which was calculated for HBDPP and BBDPP utilising Equation S4.2 and electrochemical data reported in SI.3:
where ( ⁄ ) was the oxidation potential of HBDPP and BBDPP and ( ⁄ ) was the reduction potential of the nitroaromatic (with the negative sign). is the singlet excitation energy and was determined approximately from the crossing point of the normalised absorption and emission spectra from HBDPP and BBDPP respectively in dichloromethane solution. A comparison of the HOMO and LUMO energies for HBDPP, BBDPP and the nitroaromatic quenchers as determined in SI.3 was also undertaken to estimate the favourability of electron transfer in each case. 
SI.5. Thin Film Fabrication and Characterisation and Solid State Fluorescence Quenching
Thin Film Fabrication and Characterisation: Thin films of HBDPP and BBDPP were prepared by spin coating onto silica discs (20 mm diameter) from dichloromethane solution using an SPC Spin 150 Coater (Table S5 .1). Amorphous thin films were prepared by spin coating solutions that had been filtered through a 0.45 μm frit, whilst the more highly ordered, as-deposited films, were obtained by spin coating solutions containing microcrystalline seeds of the DPP. After spin coating the thin films were dried at room temperature prior to analysis or quenching experiments. Films of varying thickness were prepared by changing the concentration of DPP solution used during spin coating. The film thickness was measured using a Veeco Dektak 3 ST surface profiler, and SEM images of the films were determined using a Hitachi S4100 cathode field emission SEM, employing an
Oxford Instruments Germanium EDX detector with resolution of 115eV. Optical characterisation of thin films by UV-Vis absorption spectroscopy and fluorescence spectroscopy was as described in SI.3. Solid State Fluorescence Quenching: Quenching of thin film emission was conducted using a modified version of the method reported by Swager, 18, 19 where the UV-Vis absorption and emission spectra of the film were recorded before and then during exposure to DNT or NB.
To carry out the time dependence analysis, films of HBDPP or BBDPP were placed in a prefabricated sample holder designed to fit into the UV-Vis and fluorescence instruments described in SI.3. This ensured that the same part of the film was interrogated during quenching to avoid issues relating to film inhomogeneity such as variable photon absorption.
For exposure to explosive vapours the sample holder with film, was placed into a separate pre-fabricated chamber containing a small quantity of nitroaromatic covered by cotton wool which had been pre-equilibrated overnight at 25 °C to ensure a saturated headspace of nitroaromatic vapour. The film sample holder was attached to the chamber, presenting the 
SI.6. Effect of Solvent Annealing on the Structure and Optical Properties of HBDPP and BBDPP Thin Films
Transmission X-ray diffraction data collection from a powder sample of HBDPP:
A sample of HBDPP was lightly dispersed in an agate mortar and pestle, before being filled into a 0.7 mm borosilicate glass capillary and mounted and aligned on a Bruker-AXS D8
diffractometer. PXRD data were collected at RT over the range 3.5-55 2 (2 kW; Cu K 1 , 1.54056 Å; step size 0.017; 10 s per step; LynxEye detector). Figure S6 .6 below for details of the individual crystals from which the data was selected). From the total surface area the % of end face surface to the total surface area was calculated and found to be on average approximately 7-8 % of the total crystal surface area, consistent with the saturation quenching levels observed from these thin films. Transmission X-ray diffraction data collection from a powder sample of BBDPP:
A sample of BBDPP was lightly dispersed in an agate mortar and pestle, before being filled into a 0.7 mm borosilicate glass capillary and mounted and aligned on a Bruker-AXS D8
diffractometer. PXRD data were collected at RT over the range 3.5-33 2 (2 kW; Cu K 1 , 1.54056 Å; step size 0.017; 3.2 s per step; LynxEye detector).
The RT monochromatic capillary transmission powder X-ray diffraction (PXRD) data for BBDPP were Pawley-fitted satisfactorily in the program TOPAS (3.5 -33° 2), starting from RT monoclinic lattice parameters determined using DICVOL04 and space group P2 1 /n reported for the single-crystal (SX) structure of BBDPP determined at T = 100 K. Across the pattern, the fit to the data is good, yielding refined RT unit cell parameters that are consistent with the 100 K SX structure (see table below and Figure S6 .9). Reflection XRD data collection from solvent-annealed films of BBDPP:
BBDPP data
Solvent treatment of as-deposited ordered BBDPP thin films was carried out using the approach employed during solid state fluorescence quenching (SI.5), with nitroaromatic samples replaced by neat acetone or toluene. XRD patterns of BBDPP thin films treated with acetone or toluene on scattering SiO 2 substrates were collected at RT over the range of 5-40° 2θ using a Siemens D5000 diffractometer (Cu Kα, 40 kV/30 mA). Figure S6 .10. XRD patterns (offset for clarity) from BBDPP bulk powder (middle, red) and predicted XRD pattern determined in Mercury from single crystal X-ray structure (top, black) (most intense planes are indicated by *). The reflection geometry XRD pattern from a toluene annealed thin film of BBDPP on scattering SiO 2 substrate is also shown (blue, bottom and corrected for background substrate scatter) and is consistent with the proposed presence of a new crystal phase in the thin film environment (similar data obtained from an acetone annealed film). 
